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(57) Abstract: A novel polymeric material which is obtained by incorporating sulfo or phosphono groups into a polybenzazole 
compound excellent i 
electrolyte excellent 



^ compound excellent in heat resistance, solvent resistance, and mechanical and other properties and which can be a solid polymer 
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not only in processability, solvent resistance, and long-term stability but in ionic conductivity. It is a polybenzazole compound 
containing units to which an aromatic dicarboxylic acid having a sulfo group and/or a phosphono group has been bonded. It satisfies 
either of the requirements that the inherent viscosity as measured in concentrated sulfuric acid is 0.25 to 10 dl/g and that the inherent 
viscosity as measured in a methanesulfonic acid solution is 0.1 to 50 dl/g. 
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v^^n/p) tf* (4-75 y-3-yyU7J7°b7j.ciylx) */i^^ s 

tf* (3-75y-4~^7j-7>:7^/U) X/Ufty, 3, 3' , 4, 4* - 
7h77 5/^7xx;l/^y, 2, 2-tf* (4 -7 5 / - 3 - 1 Kn dri/ 
. 7 * 7°d/n°v n 2, 2-tf* (3-75 7-4-kKP^7x=;>) 7° 
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p/<J/ % 2, 2-tf* (4-75/-3-^/V*/f7x=/V) /ha>, 2, 
2-tf* (3-7$y-4-^^7°h7^=/k) ynA>, 2, 2-fcf* (3, 

4-i?7$;7i=/v) ^P^y, t?* (4-7^;;-3-tKp^>7x^ 

^) ^^y, tf* ,(3-75 7 -4-fc Kn^i/7*c=/l/) /^V, tf* (4- 
5 75/-3-^/V*/f7t=/l') 7>*^ tf* (3-75/-4-//V#:7°h" 
y^=.;V) tf* (3, 4-^7 5/7x^/U) 2, 2 -If* 

(4-7?7-3-k h*n^->7ai=/U) ^-^y )Virn-fu/^y s 2, 2-tf 

* (3-7$;-4-kK.D^77i^) ^t7/Vto7nAV, 2, 2- 
tf* (4-Z5/-3-^/^7°h7i=^) ^i^/l^n^P/^ 2, 2 

10 -fcf* (3 -7 5 / — A-tJVU"? h7i-/U) ^df.f-7^^-B7*nX^ 2, 
2-tf* (3, 4-v ! 7 5;7x=/U) 2, 2 -If* 

(4-75/-3-tKti^7x=/V) -rh^ 2, 2-fcT* (3-75/- 
4-tKP^7x^/V) 2, 2-fcT* (4-75;-3-^;l/*7h 

7^=;u) 2-f^ (3-757-4-^;^7f7x=/l/) 

15 ^ 2, 2-tf^ (3, 4-^7$/7x^/V) If* (4-75 7-3 

-tKn*V7x;**/) ^y-^y, tf* (3-757-4-t F'P^77xy 
=¥->') ^<Xi?>\ tf* (4-757- 3-^#7 p .M7;c7=^;x) -Oif>- N tf 

* (3-75/-4-^/^7h7xy^7) ^^-fefiA tf* (3, 4., -v>7 

5 7 7x7^'» ^^yftz&xvzhbommmm-fbtiZo 

20 • rtl&0»S»f h 7 5 3SF#»^7 5 ^#^7 5 ^i? 

f tiD^iy ^b«ft*Jii:ifo^*P©»fld»Jk«|«r^ , T»v>-C'b «fcv\ . 
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Mft&lbLXte, 2, 5-&*Art*i"<yliyxfi*to>Wls 3, 5-5^/Vtf 
jJf-v'^^if yxjufcy^ 2, 5—5^*^*^-1, 4-^-yifyiy^^y 

^ 4, 6 -v^/Vtf^v'- 1 , 2, 2' -v^/k 

10 -TT (I I) «P^IMk^ft^©4^0iMbWJt3tt*rftA/-T?v^ 1 l>J:V\ 
fi^*;^yg!©iStt> #fcPB££;fr3fc<D^W:ftv\&s % 9 8 

is' ytS^I-^^v^fl^^/^yiOTiL-cfflv^l^^t, 

g^M^a* 9 8 %*?»©»-a-t » % y <<>'?'S~-A'Jik{b&ittHon&8i 

tiv^s, ^/u*^K*^J:t;*^*^ttSSr^L*V^ffSl5^*^7l?yKi: 
1 1 1 *S^RJ6"t- 5 £ £ K: «fc 9 % ^WtDx/u* yftgft «fc tf/f: fi* * * 

^ir^mm^^ymt t h\z&%x%z>xji>*ym&&£xfi*x*ym 
25 m*ft£^%%mv*^#ymkLxte, mm&^^tox'^t^tK tz 

-f;v^*;vt:y|, i?y ^-jvx/v-fcyi?* /istfyfflt, My ^-/wjjj/utfy 

^ s ^-7x=/l^*A^yl, 2, 2-tf* (4-*7^ d r5^7^^yW) -^dr 
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ir^rta^SJfi^^ytt©^**^ 5 o^/i^^ubt fcs i 5 fcia^-rs r 
^%*#§©*§£m, *is^©^y-<yif y-/^fb^oii$^<STut' 

15 B#ffi£?mJt©HW2: LTS£fcv^©£fc5ffiWifc5 0 

© * /v* y^Sfc J; tf/t ft fi# * * y SrWi" 5 # !> ^ > ^-^ 

Aff^i l/Tttx 2, S-^/I'^^^/Wk;**^^ 3, 5-5?#/UJj? 
*r*/7 x.-jv-fcx-fc-y^ 2, 5-t'x*^*yr i/7^/i#, &i?©3ft*Jft>' 

25 fltiim f-by^A^ #y £i*£^©T/W7]J&JR:!&-*\ 7^=^*4 

■*-**•( i i) ^Myy^b^fe^if©^©^bB&JJ:^J^A/-cv^tJ:v\ 
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#38 W <0 # y ^< I'D* y - ^3Rf b£* (D^mffl V n 5 N * * * £ #t- 5 3Sr 

y Sr^r-r 5 # v ^ v-)v%\\&m m jb v t> ± v \ * * * y 

-f/V^*/^y^ *=/w*/k3fc /WxffyBfc, 
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* ^Saefctf-tS ^ 1 1 J: 5 # fc* o fc$3l£3l # ffi"tfc«>fcW\ 

< # y v-j\s%i i t-sm<D<kmk> 

Pg££ft£ k^Tttfr V^ fc£;tfc£ N J.F.Wolfe, Encyclopedia of Polymer 
Science and Engineering, 2nd Ed. , Vol.11, P. 601 (1988) KSB&£ frt5 «fc 5 ft 

25 #y y ym&tmk-tzBiJk. Mbm&K£.v&&t&z & 0 # 
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its ftiM* if m <t sawbsjs-e p y ^ ^~/M#5£«&i-5:*f& 

ftv\tf % ft*#&§;h/rv^J:5fci&fifcJ:5^^Hu ^/w*>«**5J:t// 

s fc * * y&mz w-r z> *&w&* Astf>nt£ ¥<dw.wz ; x 

Sitter*), ^^^Srofi^v^y^y-tf^-^fb^-fe^o^^i/ 
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£3§ W y&Sfc <t ft ft** * vwt&tt-t ZtfV ^-y^V-jv 

3RflS-6*©^f*»4 v tttefc^SftSfcO^ttftV'^ 1, 0 0 0£LL-?ifc5i 
t^K, 3, 0 0O^±T?*>ttfiJ;D#*U\ io^ftfii, 
10 0 0 0, OOOP^TOSri^K, 2 0 0, 0 o o OT-cfcfttf i I? flP 
*U\ 1, 0 0 0*«©i^it JttftOttTfciDaRy^lf 

wWffttfU, 0 0 0, 0 0 0«rSxi5i:^<D±^j;t)jKy^>'f I i/-/V 

mt*Z.t&-Z%Z>. ^LT, r©»fttt«li0. 2 5£^±•?;fcS;I2:«$L 
20 r o . 2 5*»©*£H:«, JftgoteTfc J: »9 # y ^^1f 

iPJbtf i o &jg;L5 i:*!i#<D_L#H:«fc U #y ^<yf 9-jv%ft&m*fmirZ> i 

25 ^;-fr%tt,&®<o$t=F&^ mnmtft/?yx/i<*ym { px*m&Lit®&<D 

5 0 ^TT'fcS r t t < > 3 0 &Tl?fcfttf £ D 0* U\ 
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^mm^irz^m^^^m^^y h&mfmmt LT^tftfy^ 

9 5 %RH<D&WTX\ mfc$k 1 0, 0 0 0 H z ©mjESrppiP LfcR©£iJ^ J' 
15 5) iiK 0. 0 1S/cm^±t?fc5rt^tL<, 0. 0 2 S / c m^iiT* 
IX, 0. 9 0S/cm^TT?fctl/tfi?)»*LV\- 

20 :©HWi. o S/cm^lx.5i o te-tZKltffiJzttMvx/vfcy^&ts 

25 #38E©# y "^if y-yuSHk^tott, ±lB©S#W«M4fcjbli;lt\ 

r«r£* N 2>>o N ^)a*r*i" 5**1115?* b£r£3K 

ll#0, 0 2S/cm£t±'CilS>jxtfJ;5^U\ £©#S\ #3§^© 
# y -<^1f y-^-fb^fi, MH^ffiV\S@^iSfi^^|CM©$tifsfi: L 
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10 T!E05£ (1) (2) h&n 1 : 1 - n'O^/WtT* 

15 Kitt, «mW4£T1-3«WS>3fcfc#* U< ftv\ 




(2) 



20 



s£ (1) tdkxtt. (2) fcfc^TMu m l ft ltf>fe4tf>gifc£r:SfrU 
B l f42«©3SF«Wt'fra5iy h£»u A l *3j;tfA*teTfB©5£ (3) 



-ceo- 



(3) 
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* (3) *5J:TJ«: (4) K*5V>Ttt % XttSM^fcttOjDK^Vvf 

*>ott>J:v\ (1) fc*J»*S 2^0^«M^^5/ bB 1 ^ UTftx 
XS, ^7i=;^ 2, 2-tf* (4-*;^i/7i=l/y) ^^-yfls 

*U\ A 1 S.O?A 2 ttlRl-T-fcS^^W*U<, ±IB©« (3) "C* 

n'lJO. 7 5&±-C*>*tff.fc 5** US, $fc> m 1 it 1 
15 Sfctt2t»fcfttf3&K:#*U\ i*lfe©*#«r»fc*tf^ *%W<D7$y^y 
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io ^1r%%mWS*fr-fcymk-&^~y h%$frs ||$#0, 0 1 S/c 
mUUnffcfttfi i? -Jf UV\ i<W£\ *%W<DtfV V-)VM\& 

uy (#?l!lB*fc*svvt N ^fcNMPirfcPi&^i-S) 5% (w 
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/w) EJLh-cfctK mmtpx-mfeLitmmtiM&o. 25 a l/gBJLt-c&s 

ftWNMP Sr*&» ii-SWiWHICK Wtt©»frtt* ft5*afe*CWW"« i £ 
/w) *«©m^te s BfaoV^OB^^«ffftRSr#S^ft(cMoffiK 

m (#to#k*^t n ^^y^^x^-^-y-y-^b^feit^-ts) -c 

feet, 5H^Ki'>&< t UMio^/v*y|S^t5^^*/^y 
fcstftttftfl* 0 . Hi/g <9 s 4 otf©^ K^© 

{k^*©4 0ti-eo^^/i'^*^s/K^©»j!¥««Ji-% (w/w) 5feffi©*§ 
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TSE©5S (5) b#, (6) ^^5^5,h^n 2 : (1-n 2 ) <D*fr 



w^T% 5£ (5) *3j;t>':£ (6) fcfeVvttt, m 2 & 1 ri>f> 4 ©StSc^fc? U 
B ! ii2|^tg(^a=s/ h***>U A 3 3o£tfA 4 teTfa<25£ (7) Sfcft 




(S0 3 H) m 2 



"^ B2 - A H-n 2 (6) 
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TiaoS; (9) £5£ (10) X*&t>*frZ>%s£*--y h£n 3 : (1-n 3 ) 
^ifct-MS^tLt^ tt^/WfcttO. 85^n 3 ll. 0©^ffcU 



(S0 3 H) m 3 




-|-B 3 -A 6 4 



1-n J 



(10) 



(9) 



riT\ it (9) fcUO'sS do) Kfc^-cte, m 3 teltf>£>4<£8ifc&*fc> 
U B 3 »2«oM^^yf^t > A 6 :fcJ;tfA 6 teTiB©5£ (1 1) 




(11) 



(12) 
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1. 5me q/ gU±OXJU*ym&te£tf/&tcte*X-fcl<'m&* : £L, 2 
5^07k^7 2B#TO»L«<2gl:<^> (#M»fc:*3Vv-C N ^^7KS»^ 

15 (1 4) T'to^ftSSr^-y b£ n 4 : ( 1 - n 4 ) (D^/Vtt;T-$tf&^f £: L 

xtsbK-wtt&mztiimmftwbtez, 



ZZX\ 5£ (13) £J;rj?5£ (14) KfcV^te, m 4 «l^b4 0S#:Sr« 

5) ^fefiS: (16) <D^-ffi^(D2m<Dm^^-y Y^mhir 0 3=fc, A 7 *5 
«£ tfA 8 te|ig— t* o x t> mft o r v ^ t> <fc v \ 




(S0 3 H) m 4 



"f-B^AM^A (14) 



20 
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5$ (15) fcJ;^ (16) ^^Ttes XteSjg^fcttOlJjH^ 

5 ^yify-^fb^{*s ±m<Dm:tf)%fmzto?LX, *;v*v$££w-t-5# 

^y-Jfy-Z^^tettx ±|B©S*«JW4KlJP*.T, £**f»|C2. 5meq/ 

i5jt*»^S5% ( w /w) KTT'fe^ 4 0^#TW^f/^/^ d r 
?/ K~©»#A# 1 % (w/w) a±-C**ttf $ fefc-ft^if * U\ 
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(18) *1<5J££ms, h-Srn 6 : (1-n 6 ) ©*Mb"T?flMfc£* 

io it #9 2 o y ^^if y-/^{b^-cfenf^ <t d hwj* u\, ^ 



9) SfcfiiS; (20) <0V^;h,j&»©2M©!fe£My ^Ibt, £fc N A 9 *5 



20 ir-c% 5£ (19) fcit/a: (20) t*sv>-cr±. xtts^^/tiipjut^o 




4-B 5 -A 1C V n 5 (18) 



15 



r.^T% * (17) *3J;05£ (1 8) fc*JVvCtt* m 6 f±l^f,4 0ii^ 
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10 £ttK£5<b<D##V\ 

mmzfi-tz v t - fc* v % x ti%Mffi \±x # «t fc r± * * * ^ 

ft 5 2 0 0 t#M©tmii^S? tWctt©3 %««4>ffl£ (*M«B 
25 Jf LW £©3%M«4>ii*#4 0 0TO±-cfc^tf$ feJC-fti 

£?£L< S 4 4p'CJEt±'C*>tbtf*'b»*LV\ 
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TIBOS; (2 1) iro*; (2 2) T?*fc>£*u3&'£3.= S y l>£n 6 : (1-n 
25 6 ) <D*/l'tk'Vmim*b L"C£#, flpeMfcttO. 2^n 6 ^l. 0 ©A&fllfc 
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(S0 3 H) m 6 




--T\ ^ (2 1) (2 2) te*SV>"Ctt % m 6 l*l frtb 4 <Dm&*ik 

frU Arti^^m^^y h£&fcU x'te-o-, -SO,-, -C (C 
H s ) -C (CF 3 ) 2 -, -OPhO-J:t)*S^fe»«^5-a6t±-e 

fc*5 % n 6 =l. oo«^(i, *»W©#5^<^1f^^3Rfl5*Wttx 

1) , it (2 2) ^$*L5#3SSr*-f5^yX^$^/-A'5Rilt^3.= y 
TO^-y -r-fc 19 h y 5 fCf±, #fcK£$Ji,3 k(DXi* 

fcV>}&S % fct&fcf, 3, 3' , 4, 4' -fh7r$y^7a:=^x-f;K 3, 
15 3" , 4, 4' -fh775/^7x=;WV*y, 2, 2 - (3, 4-5? 
y ^n/-?y % 2, 2-fc** (3, 4-i^7^7i=/V) 

7/Vtn7 , n^y, (3, 4, -i?T 5 y 7^y ^<>^yftif*iJ:V 

20 z.fibco^mm'r Y?%ymft.s w&x^.m\^x%x\nK mmm. 
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^ (21) (DMrnzfi-t-z^yxj ^y-/v^i=>> h^mn* 

5 A^J^LT^ 2, S-^/V^^v-^^^^y^ 3, 5-i?*)jV 

>&ty 4, 6-^7^^rv--l, 2, 2' -v 5 * 

/Ms- 4, 4' *-frV$/utfym£l?<DXji'*ym%^5%&MV% . 

r ft tf> * /M & ;f 1- 5 S?# Art i/^ft^ tl b M T'ffl 
VvCfc^V^ 5$ (2 2) 0#3tSr^r-f5^^X>i'$^-/^^3.^5' h<D 

2, 2 -If* (4-*;>5i?dr^7 3:=/U) ^f-rTV^n^P'^fciT 
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m%mz.®.m-tz>mt Lx<Dmhtc®%zwmz'tz>^b&x%z> 0 ^lt, 
^m^/^ywfp (o 5 o */u%u±ti-z t a* =t 9 # £ u\ 

15 <«m^^> 

mt&m-z, mmm&mmzimxii&ftbLxm&Lx^ i^fjini 

mok<Dbi-Z> 0 
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A (3 1) (CfcV^ RMlTy-^%^T'#5 4ffi03§ : W^ 



55 (3 2) fcfcvvr* x&ojgi\ sm*$.it\±NH&&mi- 0 tit, 

-^fls-frtttt^ S (31) *5iU« (3 2) Opi^*C*Sjh/5#3ft©ie'fr3.= 




(31) 




(32) 
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2-d : 5, 4-d' ] tr^df-fr;/— ;V- 2, Q-^J^JV) -1, 4-7i = 
5 W\ \ tfV { KyX [1, 2-d : 4, 5-d' ] \?X**^)/-;V- 2 , 
-1, 4-7x^M % #y { (^X [1, 2-d : 5, 4- 
d' ] fc*^f7)/^-2, 6-^/1^) -1, 4-7^=1^^} x 4?y { (-< 
>- X [1, 2-d: 4, 5-d' ] ^f7^-2, 6 -1, 4 

-7^=v>-} , tKJJ { KyX [1, 2-d : 5, 4-d' ] fcT*>r 
10 -1, s tfV { (^<^X [1, 2-d : 

4, 5-d' ] tf^-f 5^5/-^-2, -1, '4-7x = l^y) % 

tfy {2, 2' - (p-7x = V-y) -6, 6' -t^^X^-dff-/— N # 
y {2, 2' - (m-7x = l/y) -6, 6' -\f-<^X^^V-jV} s tf)) 
{2, 2' - (v-7*-Uy) -6, 6' -}f^.yXf-T^—/V} s tKU {2, 
15 2' - (m-^-W) -6, 6' -tvyX^7y-;W N #y {2, 2' 
- (p-7:=.= l^) -6, 6' -t'^yXJ % xKU {2, 2* - 

(m-73i=.UV) -6, 6' - t^^X-f 5 ;W N jtfy (2, 6--<y 
X^-tf-y-yvO % tKU (2, N 4?y (2, 6— <y 

x^r/^/v) s ^y (2, 5-^yxf7^-/u) , #y (2, 6-^x^r 

20 XW-JV) N #y (2, 5-^yX^$^/-;l/) ^iT^fSrt^T-tSo 
tit, ^ft&OflS'g'to©**? 1 ^ Ji<y { (^X [1, 2-d : 5, 4- 
d' ] If^^-driJ-y— /U- 2, S-v^/V) -1, 4-7^^W} % ^y 
{ ('O'X [l, 2-d : 4, 5-d'] ^W/-/W2, §-*M>V) 
-1, 4-7*c^Vy} % #y { (^X [1, 2-d : 5, 4-d' ] tf*f- 
25 7^-2, 6-S?-f/U) -1, 4-7^1/y) N #y { ('O'X [l, 2 
-d : 4, 5-d'] tf*f-7V-/l'-2, -1, 4-^^nV 

^} % 4<y (2, 6-^^X^-^f-y-zV) , Tjfy (2, 5 -^^X^-drf-i/- 
^) s jKU (2, 6-^yXf7/"/l') „ tfy (2, 5-^<yXf7y-;V) 

*iPi©«w»i:ia^i#5^ ^ttssr^&v^y ^>-yv- 
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^©m-fraett:, ^^v^^^^T-au^Lfcm-^^^s^o. 5di/ 

5 S^"CfetLtfJ:90*LV\ r©S-£gte, ±B©S*fkttA36« 5 0 d 1 
/gTOi!i:5J:5<i:l**T?*)«^^ff*l<^ 30d l/g^Ti^Si 
5 *S££T?ifc*tfi J; 0 LV\ ±1B©»**i*# 0. 5dl/g*i^i5 

* 19 > ±IS©^TOg^s 5 0 d 1 / g £jg;L5 i 5 mSffeSl^l-lt W 

15 tf**Ltf*t>#* U\ £©^*#l fdS^^flWW 
W © * /waft ^ $S*5 £ V/* tt *^ * £ Wl" * # !J y tfV— ^ 

£©»£\ H#*r#*[li-«iffiKt LTtt % N, N-^f/l"7th7U\ N, 

watts bV7fr*nmmtez<omk%m^zzb&X'%ztfz)riL>\z®i 
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LT, ifWfSMiL-C, gikV^t&s mtvrtr^ kfcTfr^- 

io «jfiarit*w-riswt#«Tt'5«wias*o % r©«©^ 

<*«wjji**> 

*» w © mmmzm t± % m © * y ± it 7. * y $g & 

JK«^&*#S*fc*ttfc, JftfflU *fr#x hftifffif©^*n 

* vKssr^rt § # y ^y^y-^mk^z-Sfii- 5 r i £ & 5. 
t°ay ^M^fyM^^rS Kftif©#:/n #y y 
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5 m*s *w%<DmmM®*^'ir z>nm* b<n*** bxhz> 0 ***hLtz 

<, 1 OOMm^±T*fc^«ct«30^LV\ iOJP^-tel 0 0 0 fimSXT 

XfoZ>Z.kl)W&ls<, 5 0 OMm^TT-fcfttf £<9£?;£LV\, :«5j|WiO 

20 {Ift^fc3 0 

V^^ir^T'tSo fcirxJf, ^tH^ftS bVXItk^frs 

25 Srtd^T^Sc 
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2 0 0 nm&TFT*ibZZ.b&&*L<s 5 0 MmP^TtfcSi b&IS bfcff* L 
m£i±fS)5ri:«L< % 1 0 mEJLkTfcS £ L< , 2 0 

15 M-t-arfct-css. 

25 2. 5 m e q / g KiOX/^VtSfcit//* fcli^^^yS^f ttl^l: 
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. £L<, 2 5 d 1 /gaT-C**utf*6fc#*LV\ 
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